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SUMMARY

On December 2, 1998, a47-year-old male career
Fire Fighter was performing aircraft rescue fire
fighting (ARFF) training asmandated by the Federal
AviationAdministration (FAA). Two teamsof two
firefightersentered the Specialized Aircraft Fire
Trainer (SAFT) (seephotograph) to extinguish the
training fireand* rescue” a 150-pound mannequin.
Asthevictimlifted the mannequin and stood up, he
had awitnessed collgpse. Approximately 54 minutes
later, despite cardiopulmonary resuscitation (CPR)
and advanced life support (AL S) administered on
the sceneand at the hospital, thevictimdied. The
death certificate listed “Atherosclerotic
Cardiovascular Disease” asthe causeof death. The
autopsy revealed moderateto severe coronary artery
disease (CAD) and aremote myocardia infarction
(heart attack).

The following recommendations address some
general health and safety issues. Thislistincludes
some preventive measures that have been
recommended by other agenciesto reducetherisk
of on-the-job heart attacks and sudden cardiac death
amongfirefighters. Thesesdected recommendations
have not been evaluated by NIOSH, but represent
published research or consensusvotes of technical
committees of the National Fire Protection
Association (NFPA) or labor/management groups
withinthefireservice.

* Provide mandatory annual medical
evaluations to fire fighters to determine
their medical ability to perform duties
without presenting a significant risk to the
safety and health of themselves or others.

I ncorpor ate exercise stress tests (EST) into
the Fire Department’s medical evaluation
program.

Preclude from full-duty fire suppression
those individuals with medical conditions
that would present a significant risk to the
safety and health of themselves or others.

Clear fire fighters for duty by a physician
knowl edgeable about the physical demands
of firefighting and the various components
of NFPA 1582.

Phase in a mandatory wellness/fitness
program for fire fighters to reduce risk
factors for cardiovascular disease and
improve cardiovascular capacity.

Provide fire fighters with medical
evaluations and clearance to wear self-
contained breathing apparatus (SCBA).

The Fire Fighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the programisto determinefactorsthat cause or contribute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and safety specialists to develop strategies for
preventing future similar incidents. The program does not
seek to determine fault or place blame on fire departments
or individua firefighters. To request additional copies of
this report (specify the case number shown in the shield
above), other fatality investigation reports, or further
information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-N1OSH
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¢ Ensurean ambulanceison the scene when
conducting live-fire training.

Althoughunrdaedtothisfatdity, the Fire Department
should consider thisadditiona recommendation:

e Provide automated external defibrillators
on fire apparatus.

* Provide adequate fire fighter staffing to
ensure safe operating conditions.

INTRODUCTIONAND METHODS

On December 2, 1998, a 47-year-old male Fire
Fighter lost consciousness after lifting amannequin
during ARFF training. Despite CPR and ALS
adminigtered by crew members, theambulancecrew,
and inthe emergency department, thevictimdied.
OnApril 17,2001, NIOSH contacted the affected
FireDepartment toinitiatetheinvestigation. OnMay
2,2001, aSafety and Occupationad Health Specidist
fromthe NIOSH Fire Fighter Fatality Investigation
Team traveled to Texas to conduct an on-site
investigation of theincident.

During the investigation NIOSH personnel
interviewed thefollowing:

* ARFF Coordinator

*  Crew membersonduty withthevictim

* Victim'swife

Duringthesitevisit NIOSH personnel reviewed

*  FreDepatment policiesand operating guidelines

» FireDepartment training records

*  Emergency medicd service (ambulance) incident
report

*  FreDepartment phys cal examination protocols

* Desathcertificate

* Autopsy record

* Past medica records of the deceased

INVESTIGATIVERESULTS

Incident. OnDecember 2, 1998, thirteenfirefighters
fromtheinvolved Fire Department participatedin
Federa Aviation Administration (FAA ) mandated
ARFFtraining. Thefirefightersboarded anairplane
at approximately 0730 hoursand flew tothetraining
location at another in-state city, arriving at
gpproximatdy 0830 hours. Duringthemorning hours,
firefighterswere briefed on the day’s events and
provided classroom training. There were four
instructors on site: Attack 1, Safety Officer, Fire
Control Officer insde, and Resource Sector. Inside
the SAFT, four fireswould be set: inthe cockpit,
gdley, cabin, andrear lavatory. Onelnstructor would
beat thefront of the SAFT and oneat therear. All
teams would consist of two fire fighters, and al
participantswould wear full bunker gear and SCBA.
Theteamswould enter the SAFT, advance a1+
inch hoseline, extinguishthefires, and “rescue’ the
mannequin.

Thegroup aelunch at 1200 hoursand gathered back
at the FireTraining Center at approximately 1245
hours. At approximately 1310 hours, the second
fireevolution began. Thefirst group of firefighters
fromtheinvolved Fire Department, Team 1, entered
the SAFT throughtheover-wing exit and proceeded
forward through the cabinto engagefiresinthefront
of theaircraft (galley and cockpit). Thesecond group
of firefightersfrom theinvolved Fire Department,
Team 2 (including thevictim), entered the SAFT just
behind Team 1 and proceeded to the rear of the
cabintofight thefireinthelavatory trash can. The
victim, acting as backup person on Team 2, tapped
hispartner on the shoulder and pointed tothefirein
the midsection of thecabin. Team 2 moved forward,
extinguished the cabinfire, initiated a secondary
search for “victims,” and located the mannequin
approximately 12 feet from the second rear door.
Thevictim proceeded to pick up the mannequin by
sguatting down behind the mannequin, placing his
armsunder themannequin’sarms, and wrapping his
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arms around the mannequin’s chest. His partner
assisted the victim in getting the mannequinin a
standing position. Thevictimthentook ahalf step
backward, looked at hispartner, and fell backwards
ontothefloor.

His partner moved the mannequin to thesideand
assessed thevictim, who was unresponsive and not
breathing. Hispartner beganto removethevictim
fromthe SAFT. Upon seeingthis, thelnstructor at
therear of the SAFT radioed Dispatch that afire
fighter wasdown and ass sted inremoving thevictim
fromthe SAFT. Onceoutside, thevictim’'sSCBA,
which still contained air, and bunker gear were
removed and reassessment found the victim
unresponsive, pulseless, and not breathing. CPR
(chest compressions and mouth-to-mouth
ventilations) was begun and oxygen wasrequested.
Asssted ventilationsweredifficult duetothevictim's
emess.

Digpatch notified thelocal Fire Department at 1316
hoursand Engine43, Ambulance 601, 602, and 605
responded. Other firefighterswent to abuilding
approximately 100 yardsaway to retrieve oxygen
and abag-valve-mask. Engine 43 arrived on the
sceneand theautomated externa defibrillator (AED)
carried on Engine43 was attached to thevictimto
anayzehisheart rhythm. TheAED indicated that a
shock was advised, and one shock at 200 joules
wasddivered. TheAED anayzed again, no shock
wasadvised, and CPR continued.

Ambulance 605 (two paramedics) arrived and found
thevictim unresponsve, not breathing, pulseless, and
cyanotic. Ambulance 601 arrived at 1318 hoursand
Ambulance 602 arrived shortly thereafter, and ALS
was begun. The AED was disconnected and a
cardiac monitor was attached tothevictim at 1324
hours. Hisheart rhythmwasfoundto beinventricular
fibrillation, and one shock at 360 joules was
delivered. Numerous attemptsat intubation were

unsuccessful duetothevictim’'semess, and asssted
ventilationswere continued utilizing suctioning, ora
airway, bag-valve-mask, and 100% oxygen. After
the first round of resuscitation medicationswere
administered, therewasno changein patient status.
After threeadditiond defibrillations, thevictim'sheart
rhythm reverted to asystole (no heart beat). The
victim was placed on a backboard, loaded into
Ambulance 601, and transported to alocal hospital
at 1344 hours. CPR continued throughout thetrip
to the hospital. The ambulance arrived at the
hospital’s emergency department (ED) at 1354
hours. AL S protocolswerecontinuedinthe ED for
16 minutesuntil the victim was pronounced dead at
1410 hours.

Medical Findings. Thedegth certificate, completed

by the Medical Examiner, listed “ atherosclerotic

cardiovascular disease” astheimmediate cause of

death. The carboxyhemoglobin level was 1%,

suggesting the fire fighter was not exposed to

excessve concentrationsof carbon monoxide (CO).

Pertinent findingsfrom the autopsy, performed by

the Medical Examiner, on December 2, 1998,

included

» Atherosclerotic cardiovascular disease

* Moderateto severe narrowing of the coronary
arteries

* Mildtomoderate narrowing of the aorta

* Mildnarrowing of thecerebral arteries

* Remote myocardial infarction, multiple, left
ventride

TheFireFighter had thefollowing risk factorsfor
coronary artery disease (CAD): family history of
CAD, advancing age (greater than 45 yearsold),
mal egender, and hypercholesterolemia (275 mg/dl).
Histriglyceridelevel was246 mg/dl. Thevictimwas
prescribed achol esterol-lowering medication and
aspirin, both of which hetook regularly. According
tomedical recordsavailableto NIOSH, in January
1994, the victim had a myocardial infarction
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(MI)(heart attack) and underwent cardiac
catheterization which revealed a“possible” 65%
obstructionintheright coronary artery. HisJanuary
1994 thalium EST wasunavailablefor review, and
hisApril 1994 thalium EST reported no changefrom
January 1994. Hewas subsequently returned to duty
by hiscardiologist. In September 1997, thevictim
had another M1 (heart attack) and underwent
subsequent angioplasty and acoronary artery bypass
operation. A subsequent thallium EST wasperformed
in December 1997. The victim exercised for 10
minutes on the Bruce protocol, reaching 13.5
metabolic equivalents (METS) and 85% of his
maximum heart rate. He had no ischemic changes
or ectopic beats, and he had anormal blood pressure
response. However, histhallium study showed a
amall areaof persstent ischemiain the extreme gpex
of theventricle and questionable uptakein theright
ventricle. Despitethepersstent ischemiaon hisEST,
hewasreleased to full duty in January 1998 by his
cardiologis.

According to hisspouse, thevictim did not complain
of any symptoms of anginaor heart attack 2 days
prior to hisdeath. Theday prior to hisdeath, the
victim worked a 24-hour shift and did not report
any symptomsof anginaor heart attack to hiscrew
members. On the day of the incident, the victim
reported feeling badly to acrew member just prior
tother aircraft ridetothetraining site. Thecrew
member advised him to stay home and take the
training later, but thevictim preferred to accomplish
thetraining at that time.

DESCRIPTIONOF THE FIRE
DEPARTMENT

At the time of the NIOSH investigation, the Fire
Department consisted of 3,269 uniformed personnel
and served apopulation of 1.9 millionresidentsina
geographic areaof 618 squaremiles. Thereare87
firestations, including 3 ARFF stations at two Class

B airports.! Theemergency medical serviceispart
of the Fire Department. Fire fighters work the
following schedule: 24 hourson duty, 0630 hoursto
0630 hours; 24 hours off duty; 24 hours on duty;
then off duty for 5days. Tentimeseachyear thefire
fighter must work an additional day, called a“debit
day,” typically occurring onthesecond or fourth day
during the 5-day-off schedule. Firefightersaverage
a46.7-hour work week.

In 2000, the Fire Department responded to 168,368
calls. 89,068 rescue/medical calls, 31,972 false
aarms, 31,956 assist/servicecalls, 3,379 structure
fires, 3,036 motor vehiclefires, 2,516 hazardous
materia sresponses, 2,476 hazardousconditioncalls,
2,153 rubbishfires, 1,478 wildland fires, 174 other
firesoutside of structures, 120 mutual-aid calls, 26
other vehiclefires, 14 other fires. TheARFF stations
responded to 2,709 calls: 1,839 medical calsand
870 other cdlsincluding aircraft fires, falseaarms,
wildlandfires, vehiclefires, and servicecalls.

Theday prior to theincident, thevictimworked a
24-hour shift and had responded to onemedical cdll
inthearport terminal.

Training. The Fire Department requires all new
career firefighter gpplicantsto completethefollowing
prior to aconditional job offer: must be age 21-35,
complete 60 accredited semester college hourswith
acumulative GPA of 2.0 or higher OR 1 year of
active duty military service with an honorable
discharge, residewithin a100-mileradiusof City
Hall for the past year, pass a pre-hire medical
screening, a physical ability test, areading/math
comprehension test, background interview and
check, and a polygraph examination. If the
conditiona job offer isaccepted, the gpplicant must
then pass amedical exam and adrug test prior to
becoming afirefighter trainee.
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Thefirefighter isthen sent to the City FireAcademy
for the 31-week recruit training course, which
consists of 640 hourstoward Fire Fighter Level |
and || certification, weight training, aphysicd fitness
test, and 240 hours of emergency care-ambulance
(ECA) training. All fire fighters are required to
complete the State ECA and fire certification
examination. Firefightersarethenassignedtoa
station where they are placed on a 12-month
probationary period. Therearefour levelsof fire
fighter certification: Basic, Intermediate, Advanced,
and Master. Oncefirefightersgraduate fromthe
academy and compl etetheir probationary period,
they are certified as a Basic Fire Fighter. The
Intermediate FireFighter desgnationrequires4years
of serviceand 6 semester hoursof Fire Science or
96 hoursof completed coursesat theNational Fire
Academy. TheAdvanced Fire Fighter designation
requiresfirefightersto complete 8 yearsof service
and 6 additional hoursof Fire Scienceor 96 hours
of completed coursesat the Nationa FireAcademy.
The Master Fire Fighter designation requiresfire
fightersto have 12 yearsof serviceand 60 semester
hours which include 18 semester hours of Fire
Science or an associate’'s degree in Fire/Science
Technology.

Firefightersassgned toARFF or hazardousmaterids
(Hazmat) unitsreceive speciaized training to the
requiredlevels. Recurrent training occursdaily on
shift. TheState minimumrequirement for firefighter
certificationisthe469-hour Fire Fighter courseand
the 40-hour ECA course. The State requires a
minimum of 20 hourstraining for annual firefighter
recertification. Annual firefighter recertificationis
required for ARFF and Hazmat; ECA recertification
isrequired bi-annudly. 1f aFire Department member
has been assigned to a position not directly
respong blefor structurd firefightingandisresssgned
to such aposition of respong bility, the member will
receiverefresher training, includinga“liveburn,” and
meet dl theminimum standardsreating to sructura

firefighting. Thevictimwascertified asanAdvanced
FireFighter and anAircraft Rescue Fire Fighter, and
had 23 yearsof firefighting experience.

Preempl oyment/Preplacement Evaluations. The
Fire Department requiresapreemployment/

preplacement medical evaluationfor all new hires,
regardless of age. Componentsof thisevaluation

includethefollowing:
* A completemedica history
e Vitddggns

e Physdcd examindion

* Bloodtests: chemical profile(SMAC 20) and
complete blood count (CBC) with reticulocyte

*  Pulmonary functiontest (PFT)

e Audiogram

* Visonscreen

e Urindyss

Thisevaluationisperformed by the City physician.
Oncethisevduationiscomplete, thephysician makes
adetermination regarding medicd clearancefor fire
fighting dutiesand forwardsthisdecisontotheCity’s
personne director.

Periodic Evaluations. Periodic medica evaluations
and examinationsareonly offered by thisDepartment
to fire fighters who are promoted. The content
includesthefollowing:

* Audiogram

* Visonscreen

» Blood pressure/pulse

* Urinedrug screen

If an employeeisinjured at work, or isoff work for
four or more shiftsduring the year, the employee
must be“ cleared” by his/her private physician, but
thefina “returntowork” determinationismadeby
the City’s Risk Management department. If the
employeeisinjured off duty, andisoff work for four
shiftsor moreduring theyear, theemployee must be
evauated by higher private physcianand thereturn
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towork” clearanceisgivento his’her Station Captain,
who makesthefind determination. Exercise(drength
and aerobic) equipment isavailableinfire stations
butisprovided by thefirefighters. Thereisnowritten
physical fithess program; however, the Fire
Depatment hasavoluntary fitnessiwellnessprogram.

Thevictimwaslast cleared for returntowork by his
private physicianin 1998.

DISCUSSION

In the United States, coronary artery disease
(atherosclerosis) isthemost common risk factor for
cardiac arrest and sudden cardiac death.? Risk
factorsfor itsdevel opmentincludeageover 45, mde
gender, family history of coronary artery disease,
smoking, high blood pressure, high blood cholesteral,
obesity, physicd inactivity, and digbetes®* Thevictim
had four of these risk factors (age over 45, male
gender, family history of CAD, and high blood
cholesteral), and had CAD asdetermined by hisheart
attack in 1994 with subsequent cardiac
catheterization.

The narrowing of the coronary arteries by
atherosclerotic plagues occurs over many years,
typically decades.> However, the growth of these
plaques probably occursin anonlinear, often abrupt
fashion.® Heart attacks typically occur with the
sudden development of complete blockage
(occlusion) inoneor morecoronary arteriesthat have
not developed acollatera blood supply.” Thissudden
blockageisprimarily dueto blood clots(thrombos's)
forming onthetop of atherosclerotic plagues. While
no thrombus was noted during the autopsy,
atherosclerotic plagueswere noted.

Blood clots, or thrombus formation, in coronary
arteriesareinitiated by disruption of atherosclerotic
plaques. Certain characteristicsof theplagues(size,
composition of the cap and core, presence of aloca

inflammatory process) predispose the plague to
disruption.” Disruption then occurs from
biomechanical and hemodynamic forces, such as
increased blood pressure, increased heart rate,
increased catecholamines, and shear forces, which
occur during heavy exercise?®

Firefighting iswidely acknowledged to be one of
themost physically demanding and hazardousof dl
civilian occupations.’® Firefighting activitiesare
strenuousand often requirefirefightersto work at
near maximal heart rates for long periods. The
increasein heart rate has been shown to beginwith
responding to theinitial alarm and persist through
the course of fire suppression activities.***3 Even
when energy costs are moderate (as measured by
oxygen consumption) and work isperformedina
thermoneutra environment, heart ratesmay behigh
(over 170 beats per minute) dueto the insulative
properties of the personal protective clothing.*
Furthermore, firefighting can resultin severefluid
losswhich decreasesboth blood volumeand stroke
volume (the amount of blood pumped from the
heart).®> Epidemiologic studieshavefoundthat heavy
physical exertion sometimesimmediately precedes
andtriggerstheonset of acute heart attacks.***° The
victim, wearing full bunker gear and breathing air
froman SCBA (weighing atotal of approximately
35 pounds), had entered the burning SAFT, assisted
with fireextinguishment, then lifted the 150-pound
mannequin. Thisisconsidered a heavy level of
physicd exertion. 3202

To reduce the risk of heart attacks and sudden
cardiac arrest among firefighters, theNational Fire
Protection Association (NFPA) has devel oped
guidelines entitled “Standard on Medical
Requirementsfor FireFightersand Information for
Fire Department Physicians,” otherwise known as
NFPA 1582.2 NFPA 1582 recommends ayearly
physical evaluation to include amedical history,
height, weight, blood pressure, and visual acuity
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test.?? NFPA 1582 also recommends a thorough
examination to includevisiontesting, audiometry,
pulmonary function testing, acomplete blood count,
urinalysis, and biochemical (blood) test battery be
conducted on aperiodic basisaccording to theage
of thefirefighter (lessthan 30: every 3years, 30-39:
every 2years, over 40years. every year). TheFire
Department requiresapreempl oyment/preplacement
medica examinationfor al new hires, andamedica
examination for promotions, but does not require
periodic medical evauationsfor dl firefighters.

NFPA 1582 dsolistsmedical conditionsthat should
(Category A) or could (Category B) preclude
individuasfrom performing firefighting activities
Appendix A notesthat personswith coronary artery
disease, including history of myocardid infarctionand
coronary artery bypass surgery, are considered
Category B, and that persons at mildly increased
risk for sudden incapacitation are acceptablefor fire
fighting. Mildly increased risk includesthe absence
of exercise-induced ischemiaby exercisetesting.
However, sinceischemiawasidentified on hislast
EST, the victim’'s medical conditions would be
consdered Category B (conditionsthat would have
precluded him fromfirefighting duties).

RECOMMENDATIONS

Thefollowing recommendationsaddresshedlth and
safety generally. It is unclear if any of these
recommendations could have prevented the sudden
cardiac arrest and subsequent death of this Fire
Fighter. Thislistincludessome preventive measures
that have been recommended by other agenciesto
reduce the risk of on-the-job heart attacks and
sudden cardiac arrest among firefighters. These
recommendations have not been evaluated by
NIOSH, but represent published research or
consensus votes of Technical Committees of the
NFPA or labor/management groupswithinthefire
sarvice.

Recommendation #1: Provide mandatory
annual medical evaluations to fire fighters to
determinetheir medical ability to perform duties
without presenting a significant risk to the
safety and health of themselves or others.

Guidance regarding the content and frequency of
periodic medical eval uationsand examinationsfor
firefighterscan befound in NFPA 1582, Standard
on Medical Requirements for Fire Fighters and
Information for Fire Department Physicians,? and
inthereport of theInternational Association of Fire
Fighters/International Association of Fire Chiefs
(IAFHIAFC) wellnessfitnessinitiative®

Recommendation #2: | ncorporateexercisestress
tests (EST) into the Fire Department’s medical
evaluation program.

NFPA 1582 and the |AFF/IAFC wellness/fitness
initiative both recommend at least biannua EST for
firefighters.?2 They recommend that these tests
begin at age 35 for thosewith CAD risk factorsand
at age 40 for those without CAD risk factors. The
EST could beconducted by thefirefighter’spersona
physicianor the City’sphysician. If thefirefighter's
persona physician conductsthetest, theresultsmust
be communicated to the City physician, who should
be responsible for decisions regarding medical
clearancefor firefighting duties.

Recommendation #3: Preclude from full-duty
fire suppression those individualswith medical
conditionsthat would present a significant risk
to the safety and health of themselvesor others.

NFPA 1582 lists medical conditions that should
(Category A) or could (Category B) preclude
individua sfrom performingfirefighting activities
We recommend that fire departments adopt these
recommendations and share this Standard (NFPA
1582) with physiciansresponsiblefor thesedecisons.
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Recommendation #4: Clear firefightersfor duty
by a physician knowledgeable about the
physical demands of fire fighting and the
various components of NFPA 1582.

Physicians providing input regarding medical
clearance for fire fighting duties should be
knowledgeabl e about the physical demandsof fire
fighting and familiar with the consensusguidelines
published in NFPA 1582. To ensure private
physicians are aware of these guidelines, we
recommend that the City physician providethemwith
acopy of NFPA 1582. Inaddition, werecommend
the City physcian not autometically accept theopinion
of theemployee sprivate physicianregarding return
to work, depending on the victim’s condition and
injury/illness, and thejob duties of thevictim. The
find decisonregarding medica clearancefor return
towork lieswiththe City physician with input from
many sources including the employee’s private

physcian.

Recommendation #5: Phase in a mandatory
wellness/fitness program for fire fighters to
reduce risk factors for cardiovascular disease
and improve cardiovascular capacity.

Physical inactivity isthemost prevaent modifiable
risk factor for CAD intheUnited States. Additiondly,
physicd inactivity isassociated with other risk factors,
namely obesity and diabetes.>* NFPA 1500,
Standard on Fire Department Occupational Safety
and Health Program, requiresawellness program
that provides health promotion activities for
preventing health problems and enhancing overal
well-being.% 1n 1997, theInternational Association
of Fire Fighters (IAFF) and the International
Association of Fire Chiefs (IAFC) published a
comprehensve Fre Service Joint Labor Management
Wellness/Fitness Initiativeto improvefirefighter
quality of life and maintain physical and mental
capabilitiesof firefighters. Tenfire departments

acrossthe United States joined thiseffort to pool
information about their physical fitnessprogramsand
to create a practical fire service program. They
produced amanua and avideo detailing e ementsof
such aprogram.? The Fire Department and the
Union should review these materials to identify
applicable elementsfor their Department. Other
large-city negotiated programs, such as Tulsa,
Oklahoma, candso bereviewed aspotentid modes.

Recommendation #6: Providefirefighterswith
medical evaluationsand clearanceto wear self-
contained breathing apparatus (SCBA).

OSHA'sRevised Respiratory Protection Standard
requiresemployersto provide medical evaluations
and clearance for employees using respiratory
protection.®®  These clearance evaluations are
required for privateindustry employeesand public
employees in States operating OSHA -approved
State plans. Texas is not a State-plan State;
therefore, public sector employersare not required
to comply with OSHA standards. However, we
recommend following thisstandard, and acopy of
the OSHA medical checklist hasbeen provided to
the Fire Department.

Recommendation #7: Ensurean ambulanceis
on the scenewhen conducting live-firetraining.

The FAA requiresthat all aircraft rescueand fire
fighting personnd a afull certificateairport participate
inat least onelive-firedrill every 12 months? NFPA
1500 requiresthat any training involving livefire-
fighting exercises shall be conducted in compliance
with NFPA 1403.%

NFPA 1403 requiresthat emergency medica services
beavailableon siteto handleinjuries®

At this incident, no medical equipment was
immediately available.
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Recommendation #8: Provide automated
external defibrillators (AEDS) on fire apparatus.

Thisfinding did not contributeto thisfataity, but was
identified during the NIOSH investigation.
Preservation of humanlifeistheprimary respongibility
of the fire department during fires and other
emergencies. Firedepartmentsshould be prepared
to performrescuework and provideemergency care
for thoseinjured.® Suchinjuriesinclude cardiac
arrest. Most of the sudden cardiac deaths in the
United Satesresult from ventricular fibrillation. The
chainof survivd fromcardiacarrestincludes(1) early
accessto theemergency medica system (EMSand
9-1-1system), (2) early CPR, (3) early defibrillation
whenindicated, and (4) early advanced emergency
treatment.* AEDs have caused the cardiac arrest
survivability rateto increasefrom 7 percent (CPR
performed only) to 26 percent. When defibrillation
isprovided within 5-7 minutes, thesurvivd rateisas
high as49 percent.®! To provideemergency medica
care, adequate supplies and equipment should be
availabletotreat bleeding, fractures, cardiac arrest,
etc. Placing AEDsonfireapparatus, includingARFF
vehicles, inadditiontothosedefibrillatorscarried on
ambulances, would allow the Fire Department to
provideagreater level of emergency medical care
tothepublic.

Recommendation #9: Provide adequate fire
fighter staffing to ensure safe operating
conditions.

Thisfinding did not contributeto thisfataity, but was
identified duringtheNIOSH investigation. Currently
on each shift, two ARFF personnel staff the
ambulance and one ARFF person staffstheARFF
vehicle, depending onthefunction of thevehicle. The
primary objective of ARFF personnel at the scene
of any aircraft accident isto control and extinguish
the fire to enable safe evacuation of the aircraft.
NFPA 403 recommends that “during flight

operations, sufficient trained personnel bereadily
availableto gtaff therescueand fire-fighting vehicles
andto perform fire-fighting and rescue operations.”*
Rescue operationsshould begin assoonasconditions
permit and often areasimultaneousfunction during
the firefighting phase that requires considerable
coordination. Onerescueteam method consists of
four ARFF personnel equipped with full protective
clothing and positive pressure SCBA. Two of the
personsare handline operatorsand precedethe other
two, who are equipped with appropriate hand-held
tools needed for forcible entry, extrication, and
making accessto hidden fusdagefiresbehind pands,
floors, and compartments.®®* Understaffing causes
those memberson the sceneto work harder and for
longer periods of time and impactsthe safety and
survivability of aircraft passengers. ARFF companies
should be staffed with two personnel at aminimum,
provided that at |east two ARFF vehiclesrespond
to the same emergency, providing atota of four
ARFF personnel at the scene. Otherwise, ARFF
vehiclesshould bestaffed with four personndl.
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